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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an industrial 
technique saving manpower for pickling a titanium 
material by using a solution containing nitric acid by 

(1) adding a minimum effective amount of hydrogen 
peroxide to reduce the generation of gaseous NOx and 

(2) automatically controlling the adding amount thereof. 

SOLUTION: The concentration of hydrogen peroxide in a 
pickling solution containing nitric acid is held to the 
range of 0.5 to 5.0 g/dm3, and simultaneously, the 
adding amount of hydrogen peroxide is controlled so that 
the molar ratio between the dissolving amount of 
titanium per unit time by pickling and the adding amount 
of hydrogen peroxide per unit time reaches 1:0.6 to 1.0. 




so 



-J 1 1 



4 • » 10 12 



COPYRIGHT: (C)2001,JPO 



ms^mmffff (jp) <i2> & ^ ^ & ^ (a) (iD^^wwHi^MS^ 

#112001 -335978 
(P2001-335978A) 

(43)^iS B ¥^13^12^ 7 B (2001. 12. 7) 

(sointci.' mmmn fi f-7a-r(^) 

C2 3G 1/10 C2 3G 1/10 4K0 5 3 



mtwm mntmm^s ol (^12 m) 





j^eZOOO- 160292( P2000- 160292) 


(71)aiSA 


000002118 










(22)mRB 


¥^12^ 5 ^ 30 B (2000. 5. 30) 










(71)tillSA 


000004466 
















SDe«l5=F«BEyL®l^ 2 TS 5 « 2 # 






(72)$&q^ 










«ri8»±ilir^}iBr2 0l2®i «sj^ttft 














(74)f^A 


1000813S2 








#a± i2:ts »- 











(54) ^i'^iHoawaiitoSr^ 



(57) mm 

tL. NOx **;^<7)|&^=^^tl=^6«jHglJjtt> (2)'?-<7>?35fln 
raSfcl)C0j®^'ft*.*v35*D*<7)^;PJt*n :0.6 -1.0 




-1- 



1 

^*jC[4'<7)j§|$ft7KmiS)S^0.5 -S.Og/dm' co^Hd 

0.6-1.0 t^*j:d(ca®tfb**<o?^*nsSrSij»i-^ 

Cr3* 'f :t > iJ J: afCu2* :t > OiftS:*^ ib^iCtC J: o r^|- 
M=(Fe5+) +2X(Cr3*) +5X(Cu2+) 
rJfeiK't'iOFeS*, Cr3**5<J:0''Cij2*'r:t>c7)jftK (#e:(±g/ 

[0001] 

[0 0 0 2] 

[0 0 0 3] ^ii' >^ff)mm-:^mtLxii. mws.t^-o 
mi)~i&miz^t>fixy'^i.o mn. mwi<^mmii.8o-~2o 

Og/ehiSgR, .feo-fbTKSjgKoaiJSll 5 -50g/dni» mStX 



(2) 2001-335978 

2 

^) ■2)o 

[0 0 0 4] m.m\'~m\:^'r-)i'(7)ii:h^9yifiimm 

[0 0 0 5] •^;5'>W^:5BAc»ftig*ffl>/>r^Sfe-r 

7t(iN02)H^:-&^)<^i:#x.e>tLTV^-&„ Z<7)tz)f>. 
«JiO^§lt;-&tii^N0x :«'x«:Bfe*U7tf^(C:fc^'^«!!: 

[0 0 0 6] -e-.ir% ?B^^#tr^Sfe}S>4''bN0x if:^i 

#&BB54-7i9H?-^r#tc(±, ^e^) yryfiSLMi 
m^tmm<r>^M.^X'mm-r^mi,z. mimtLxy^mm 

20 [0 0 0 71 #^Bg54-123529-f-i^^{CJ±, 

[0 0 0 8] #pgHH51 -37039 -f-<&#t;i±, iBK^r-i"* 

-r^mmmx-^m^mmi-^mz. mmmzMmit:^m 

20g/diB3)H^#-f ttzioTNOx *';^(?)ffei4:E*ih 

<ommmimi^x^<omm'pizmx. it^m^^i:.^ 

i Tii^ft*** • • -mmLfz (10g/l)J t$>^fm 
[0 0 0 9] L75^^>. ±fBi:j«r-(±ig^<t7lc^O!g«<7) 

iz<DX')^j:}!kmitmwi^^fzi6(D^m. ofoMmyj 

[0010] !it5r2p2 -55509 -f-&«(-«±. ift^^-g-* 
■r'5.^i5tiKl::S^<l:7K^^:rtSnL-CNOx 

i:ri{t;i±;?.x>ux^^:Kgfei-;z>^ON0x ^^Kih^Oii 

50 ibitTV»^V»o 



(3) 



[0 0 11] ttz. rstainless Steels '87J <0^?*lP 

4Fe+10HN03+8HF ^ 4FeF2++4N03- 

'ictc, (1) ^r-^f&L/zmmws.iHN02)AmK **x(no+no 

2HN02— NzOs+HzO • • • (2) 

N2O3 — NO+NO2 • • • (3) 

tfz. ilKfb^^Oi^Jpt-J: 1), ffi5Be(3»figgt(HN03)lC JO 

HNO2 +H2O2— HNO3 +H2O • • • (4) 

t7K(H20) tc^^Rit-i: L-c, 

H2O2 ^1/202 +H20 • • • (5) 

[0 0 13] 

-i-hmz^ (1) '£-^ft/MSOigKfb7K«^?SiDl-^- t 20 

tcif), NOx if^(r)^±^ti]W^^><z.mm-fi>zt^ Jo J; 

[0 0 14] 

[0 0 15] :ifi^mmhlt. ig^ftTK^^v^Sn 

■f'S.rittZJioTNOx :trX(Dm±im±-t^ii&liZmS 

milt*(^iJV>T, NOx *-;^<0|&^«rKfjhi--6;t*(C'£«l? 

[0 0 16] -?-<0»l liiSKft*?!! trBJtSfejRtf 



001-335978 

4 

[0 0 12] -r^*?*., ^•r>VX»4>0^.*^^<Bt--i. 

+6HNO2+6H2O •••(!) 
-37039 ■^&#(;ra*$*tT<±V>^,*^ w<?5:^ft(±±t 

g/dn» iSSni-'SCiitZiorNOx **;^(7>%±*E*Jt-C# 

[0 0 1 71 :^^mmhif)mmizm^fctz^izxii 

If. >Wo?g^oK^?5fei::;fcv^r. nox **;^<oa^ 
5.0 g/dm' . StL<(i1.0 -3.0g/din»<7)|iHt?*)ttlf 

j:<, -e-*tjiJ.ji<75i§mf[:7K5i?*?gSnLrt«rfa(5) 

[00181 ttz. * t •) izmmtyi(.m<r)mmf>^ < 

^(r>Mmit7^m<r>&miSkmiimm^ii.^ nfzu. mm 
> V'7.m<r>m^^z {tim.it^mi)mmwL\zn txht^ 

[0 0 19] doioiz. ^mit^m'^MiEWtm-bmi'^ 

<0?SK7>*^JS*BT-RI& LTitt^NOx ^fc * 

^LtzmSX^mi^Xmx *-Xtc^:^OT% '£>-rL^)i§ 

^ o 

[0 0 2 0] C:C(C> 2f:§|W(ci3v^T{i> KiSiS^tc:??: 
S:ll^<7>-e*)^o 

[0 0 2 1] ^Aiz^ >#05S^oKKgfe(ii3v^T. 
NOx :^'v;co^^?:|?^ihi-^7t:<i6U'£^^^iiKfl:7tc^Oi^ 



-3- 




5 

mMtz'o<oMmtAmmut<r>^)uit:dn :o.6 -i.o 

, S*L<»±1 :0.7 -0.9 (H2O2 ■mU'^J^WTi j# 
fii*;Hg:**0.6 -1.0 . aiL<<±0.7 -0.9)i:ifc4J: 

m-t^m'kttziii :o.8 -1.2 t-f t7>*'iz^iiT-*^ 

-So 

[00221 w<OJ:di;iB.S.oKK^}a'=f<0#JS'r:i-v 

[0 0 2 3] Lfzi^-ox. ±u<r>j&mityi<.m<ommMi 

§£53-^**;^ -r > ^:^^<7>Kgfe^ci3^t'^.^^^^lJ^:-<T^- 
^ V ^ * T' ( 4 ^ V ^ 1 fli iM ? tt -I, o 

[0 0 2 4] tZ^X-. I«amoK^(CiJV^TJl, - 

':><^m.mmii^mm<r>±m<om.mzm^^i> z 1 14 Lift 

\zm^tzi^9k. M=(IV*) +2X(Cr3*) +5X(Cu2*) 

l:OliSn*5S^H:&-S^i:«:^v^mL7to ;t:/iL, (F=e 
, (Cr3+) i3J:yf(Cu2*) l±-e-tt-e'*vgEi5fe?e[4'<o<^Fe 

mi%mL. ^<r>xnikm.ii^m^^i>tztbtmm^ix 

-So LfzH^-oX. >'*tO5g^oKffi?T5feUiiV>TN0x 
fz>^\zii^ J:fB<OM<0'li=S:10g/chi5 Ji)lTt--r-& ^ i:*** 

[0 0 2 6] -^^ ^^mmhit. ^9>u<^m^'^m 

m<r>Mtmmm<^i^mt<?ymmz'oi,'Xiimmizm-<fz 

jKia**6or;^iKx.^i:iimfb*i^o?i»fi:(OiiJ!jD 




#13 2 001-335978 

mijfztf}t^x.hiii>o LtzA^-oX^ ^i'y^nm^'o 

?^«fiS:i^^fc<-r-2./c*{Cli, K^ifi[Oia)KSr60t:J.:lT 

I- 1- ^ C i: 75^'*a T- * ^ o 

10 0 2 7] ^^^^hit. ^mu'mzi.v).jL'^ 
fk'hm<r>mmtii^m imm-f i>^mt>~-o^^xm^\^tz^^ 

[0 0 2 8] -?-O*S<4jaKft7K^<0iSijn»Sr®f?5fejK{Z 

m •=> tzmzmmtum'kmw l , #^oii^r±ia o tzn 

J: -2. «|J ffll 75^ dT tt t !i ;5. a S ( ± o t c: ^ TO r- ( 4 1/ ^ 

RI&iSJK (*.2.vn4, ^<R^»E<i) 7>s®Kft7K?!lwiftS 
^m^^miz^ < *-&y;:i6i:ai}fflLTv»-5,o 

[0 0 2 9] H2O2+2H»+20- -* 2H2O • • • (6) 

[0 0 3 0] 

[0 0 3 1] nk.it. f^MJESt-ioTSil^iXTt^^' 

**?S*DS*t^:v>i^-g-tCJ4, «cLv^^»s:i&tc^or#» 

[0 0 3 2] aKfb;4c?RojftjK{4!|^{cjK^(c{4l®;t1--5 

v^3gSffb7K?!l7K«rfliv»-2>c:t*«i* Lv^o *#:fi<;{C{4, 
aSmassX (^JaiSOibOjjrisjl^^at LT^S.l-A¥-ei 
t7!»^'b«5l$*t.£.o i§^fb7K?^7K*aA1--l>:l^>7' 
<^lfe:tJ«4:^^^ < b i{>N0x **X<D^^-S:KrJJi-r-&;'^«:)t;?i 

[0 0 3 3] i»$IJ»t^J: '9£>S«/hK<7)j§^fb7K^Sr 



-4- 




7 

^ l-i§^fb*^Oi,^SD ^ * -2. -CiiKf bTK^ 

[0 0 3 4] -eco^^e^^^ffmiiiLffit LTfi. ^^S^E 
7>U5 V<0i^'^{Z2 -15A/dm2 . Mi L < (± 4 -lOA/dm 

75*2-1001)2 ejSlci:,6J:o^«#S/c<±i!t#-ef^lR-r 
lO 0 3 5] K^?g<0fl:;J*10-20in3<OJ:Ti:Xm«,«<O 

ilr5fe«i*i<ogij^&«iciiaii--£.:^ft (1-^*>*.> 

75*^^^>&v^^-&^*(igB^e^^;i§K^b7R^**^JELTN0x if 

tvlf, NOx *'X<0|&^^+:9-(CKii:T-#^o 

[0 0 3 7] iiKfbTK^ t m:6m.(r>m.^\x-iL-f \^^mk 

^Or-. M=(Fe3*) +2X(Cr3*) +5X(Cu2*) T'^ 

[0 0 3 8] 
[0 0 3 9] 

[SISS0J1] «l*JJ:t^*«2^z*ts^i3J:t^'^^■^' x^^-r 




(5) 2001-335978 

8 

\,zm.m^^-^m.^xm>k. mmmr^fkm{.fco 

[0 0 4 0] \2^<r>^m~1^LX . 67%5«K, 45%Ao 
ft7K«K*J i TfiK^~ <fc o -cff ;t tzUSa L;'c*^;l7nis oift^ 

[ 0 0 4 1 ] n 1 (±, m.m^<r)mwmn. m.m.m.m.^m. 

-f-^- (±. ^v*?i![2(:«?tL'tA5«bKv5fe« 

1% ii^^P 5 «b <Oit A'-J^ 7' 3 i o T 
S«4 «rigT-?-*t-?'*tTffllteJ:y''±1ffl8taJP6, 7 3i>t) 

J: y'N o X *'y^safflses 9 i,zi3^^xKJi'mm<Dmn 

[0 0 4 21 3|s:0iI(;iJv^Tt, J: ^ (cBtgfe«[(4> IH 

1 t;«*6tl{C^i-J:Ttc, 3^<7)»e«*fflitA^>^3 

10'^M-5.K?5feiK<O±ffl, Tffi!llltaiP6. 7 0ffl^lC(i35 
massX ®Kft7K^7K<^i£AfflBei'<^aXPS:^SL( IH 
S^Hi-T) . |5li:<ia^L*v^3^0/hM:i^>7'(»it« : 
2dmVinin)^fflv»T'£-Sl:5raAT'|;^i 9 (CLy^io 

[0 0 4 3] mmnn<r>z nm-i't^^mMim^^xi,'^ 
0.5 V (ry^Mws.imx.xmmir z> tnmz^.m'^M.^ 

[0 0 4 4] ^iJ. 3*+co^ffiO!5ffif2:eii, HI 1 tc^ 
■tJ:^i;x ?j5«afcJ:oT^i:^fl||*IcoK?*?C[Ositttli 

[0 0 4 5] mm.m^'h^^-ti>mx *':^oiftjS4r}|ij;t 

40 onto. IIS) , %ww!SL^iii.xm^wm.mim^^tzo 

Ltzo 

[0 0 4 6] 603f:cOf-5' >#<0=^«<7)T *), 1-123^:0 
0=^«(cov^TI4eiSE?S*0i§Kfl:*?^jft«***^ 6 g/dn 

3 {zu^i.o\zimit^m<r>mawium\. (cots 

O«»maEttl±*?Jl0niA) , JilTra«llC, 13-24*3 Oflf 
«(±m2g/dm3(5.5mA) , 25-363f:S C0ffi^«{±|ij1 . 2g/d 
(|t,2.3niA), 37-482^g O^«{±^0.2g/cin» (ISjO.Sm 
50 A) 1 5: S J: ^ lc®B6ft7»c3R<0?3SiiDgSr©J«l LTto 



-5- 




9 

[0 0 4 7] 49~-60*§<75=S;S{COV^TIijS®?'fl:7K*«- 

[0 0 4 8] NOx if^WtmttiX^'n(nWr>mk^\,~ 
> igJS is J: Of -f- 5' > ifta Ji :f > n -r h r V 7 ffi J: 

ovarii, NOx ifX<7)m^li+^lzt(fm^itfzi><D(7), 
2 :^(D^^m fz n Oig^-fbTK^OrSilPili 1 . 1 22 - 1 . 84 
3g/clm3 t ft t # < , T i tc^ti" -5, ^ae^-f t*^?S*D» 

<0*;PJt^) 1.098 -1.115 tMi^±^i)^ofZo itt(±, 

[0 0 5 0] ««No.37 -~48i;c.v^TI±. majS 

I«)x iglK3&^650 -~1200ppin t ^ 0 > NOx Jfp®J5a*3&^^+ 

[0 0 5 1] =^1SNo.49 -eotcov^rfi. il^-fk*.^?: 
^<f^i)aL^>*-o/c7t:*:>. #4<7)N0x -ffXiii^^LfZo 
i^^^cJttr. =^«No.13 -24i5j:U«^«No.25 -36tc 

ov>-r(±. K^ffif oiiK-fb7K5g<7>iftjs**'?-tt-e-tL3.i 

-3.3g/dm3:feJ;lf1.2 -1.3g/dm3 tS^^ffiHl^^^ J: 
0 l-^ltfiJL^c/cto. NOx *'X(±+^5-t-ffll$IJS^n-5. i:|WIB# 
(^Ti -5) iSKfb7K^j35ip»co* ;v Jt 0. 895 

-0.909 iJJ:t>U798-0.810 ttt^^^^i^-:>fZo 
[0 0 5 2] !a2(i. =S^«No.25 -60t-ov>r, 

o.37-60UJt'<T, jaK'ft7Kfil<^?^SP*^+53-eN0x ^^^^ 
<^mm i> +»l,znt>fifz^m.fio. 25 -360*'g-0^^^ 

«±, ««Mo.37 -BOO^&'&tCliKifeiK+OlK 

NOx **;^i:ioT»tS:L7t<0(I*tLT, 1|?«No.25 -36 

fzfztt>tmm^n^o 

(0 0 5 3] 

immm2] «3^v^L»5tc-'j-'fx^^-r603p:oi^ 

mm^i'XO^^ (S«No.61 -120)^igSIKi5fel$«* 
12*c7)=!j?«^(C^i5fe*(i|^^gEx.Tfli;>:, ^m^iZ 




(6) 2001-335978 

10 

[0 0 5 4] ««No.61 -84tCitLr(i. I^fflSftm 
^ c ■fb7K«^> t fz immii XV'yi(.l,zl-oxmfz iz 

mwiLfzmnii^<r>m^':>wmmm ({i^-s:<r>i&mtfzim 

S:fflv\ ^«No.85 -120 (C*tLr(i, T.y' 

> u:^mtfziim- -y 'r )v^^(r)mmzm^^tzm^-om. 
t fzii±u^mmLfzm. mz ^zummm 

m> ^o-fb7K^S$fcJ:c;f7K^ii*DL-C!lj&L/j^gtiS«r 

m^^tzo 

[0 0 5 5] ^m&m:iz\^nm.m.^^<Dmmm:&^. w 

i'nAiiJS, ajiei5J:yfjSia<0'^fb«rlSI'</co 
[0 0 5 6] K^iSOWSI, il^fb7K*7KOr3s*D*5 J: 0^ 
r3sj[ift<7)$ijifli, NOx *";^iftJg<0}M^{cov^T<i||*feCT i 

WL<r>^mi>^v^mit^z-}imx'^-otzti'. 

mt-^ ^>^^-7Ycryy\zXoX^mLtzo 
[0 0 5 7] «3'tv^L*5{CS^L7tS^f'-5'34^^3*^ 

^^fflv^r^vSLf-:61-84:$:ao=^«lCov^rfi, 
ffi4'«OiiKfb*3Rift«:6*2.1 -4.2g/dro^ Tiit/»»H*t 

•f^^SK■fb7K*?^^P*<o^;^Jt3i*0.818 -0.913 t^-s. 

i. -9 t;i§Kfb7K«T3^SDa^«IJ»-t-l. - t tc J; r) , NOx** 
;^iftJ^I±20 - 50ppin {znm^fifZo 
[0 0 5 8] 'tis, *4"'^<0|BiK(i«B&L/^75^ SgK-T 
1gSl-f :t>*JJ:OWK'f *>02ftJS»±V^-ftL<>12 

ft*?-iS-T*ii*^6 - 8%|g:v^'(tt ^o/io :itt(i, -SC<^ 

(c, jfiKfb7K^7Ko?^tniuJ:or®E^ffi**#)R§ti.^3t 

[0 0 5 9] =3f^No.85 - 96lCOV>ri±, Xy-yV7.m 

(r>mmzm^^tzm^'^mi±u^m.^i.fz^ik. ffuv^^ 

Oft, ^'nAiiiO'-^cojftJS^^-'btt^gti-i.lVUl^nOg/ 

ctoi^ j^]LT(4.9o)T-abof>:<^T% m.mLtzmmtiim<r>^ 

?SSP*<O*-'WJt{i0.745 -0.751 +^®v»fi|i:^:o 
40 fco 

[0 0 6 0] wtt(C*tL-C, ««No.97 -120 l-O^^T 
{±, ::^7->\^xm'^m~'y'rfi'^^ff)mmKm^^tz^^ 

(Mtt^^-g-tv-rtt, 12.23 ^xm^.s9)imm 
x^tztzib. fm.^'¥<r>m&.itim<r>mm.iz.Q -3.8g/d 
\zmm x^tzkz^ t>hr. mm l fwaKfb7Ka?<^ s 
e«-«2?A^f >), Ti^)R4ic*#-r^ji^fb7K3^?^i>pfi 

<o*;uJi:»±i.i53 -1.315 ^rflSt ire. 

50 [0 0 6 1] 



-6- 




(7) 2001-335978 
77 72 



m ^ 


±^ ^ ^ 


•H- I8i ^ 


















C3 








in 




oo 




LO 

CD , 

<=>! 

i 


CO 

oo 




LO 

o= 

OO 




lO 

CT5 
OO 




CO 




oo 

cn 
oo 

c» 




oo 

era 

<=> 




o 

CO 




CO 
CZ3 
OO 

C> 




hrtl 
pESl 




<=> 




oo 

C9 




CO 

<=) 








53 




t— 
c> 




CM 




CO 
CD 




CD 




CD 

d 




m 
o 




t— 

CO 
CD 

<=> 


i 

ico 
'co 

»LO 

!^ 




lO 
CZ5 






H 

i 






53 




in 
o 




s 

<=> 




o 




1 




§ 




cx> 
oo 

c5 




in 
o 




CO 

s 




<-> 
<=> 




CD 

c=5 




c=> 
o* 




CD 
CO 

c=> 




LO 




s 










CnJ 




















CM 




CO 

CM 




OO 

CO 




CM 
OO 




OO 

LO 








2S 

CM 




CO 

CM 




CO 


1 

CD 


1 




<=> 




C5 

«=> 




o 
<=? 




oo 

o 




<=> 

CO 

o 




o 

CO 

s 




CM 




oo 

05 
CO 
<Z9 

C5 




c? 

CO 

«=> 
cJ 




CD 

o 




c=> 
o 

CO 

c=> 

<=> 




CD 

c=> 
c=> 




CO 

<=> 




<=> 

CO 
CO 

o 
<=> 




05 
CM 

CD 


1 




CO 

oc 




CO 

^ 




to 

ITS 




CM 
CM 












M 




CO 




oo 












oo 

az 




LO 
CM 
CO 










x# 


i 1 




C3 
CO 




C3 
CM 


to 


C=» 
CO 
























C=5 

CO 










CD 










CD 
CO 






# 


















S3 




s? 




in 
















CM 












Bm 




^^ 










f 8^ 

c5 — ' 




CD 

s i 








o 




















<=> 




<c=> 












CD 




CD 




CD 








o> 




CD 






o 




<o 

CO 




CO 








C> 
CO 




CO 




CM 
CO 




CM 
CO 




CO 




CM 
CO 




CM 

CO 




CM 
CO 




CM 




CM 




CO 






Lr5 

CO 




so 




CO 




CO 
CM 

OO 




ir> 

CO 
CD 




o 

CM 




ss 

CM 








CO 




&3 

oo 












CM 








CO 

CO 


en 'a 




o 

as 








s 












CO 

oo 








LO 

c:) 




CD 

c> 
cn 




CO 




o> 

oo 








o 




LO 




o 
oa 








era 








CM 




£=> 








t— 












eJ 












?2 




in 
tr> 

CM 




O 
Cvi 




c5 

Cvi 




^ S Is J ..J 

.. 

sm o . CO . ^ -H ^ in 

g CT3 ^ Cvl ^ O OS 






V 






o 


i 


CO 








CM 


CO 




o 

ITS 
CO 


CO 












o 


C3 
CO 


CO 


CM 
CO 


oo 


CO 
CM 


S 

CM 


CO 
CM 


CM 


CO 


in 

CM 
CO 


CM 
LO 
CO 


CO 

CO 




g 

CD 




O 
GO 


oo 

CX) 


CM 


LO 
t— 




CO 
»-— • 




CO 
c=> 


C5 
t— 


oa 

CO 

t— 




LO 

ir> 
o 


CO 


CO 


§ 




i 


CD 


to 
o 

OO 


CO 

B 


LO 






CO 


CM 


CO 


g 


CO 






OJ 
cri 




Ln 

od 


CM 


C=> 

cr5 


CM 
CO 


CM 


CO 


CO 


CO 


LO 

CO 


ir> 

CO 


CO 


iro 

od 


CO 


LO 

CO 


CO 


CO 


LO 
CO 


CO 


CO 


LO 
CO 


LO 
CO 


LO 

CO 


CO 


LO 
CO 


LO 


LO 
CO 


cd 




6— 

ci 
cJ 


6— 

ci. 

ci 


CL 

ci 


5— 

ci 
cJ 


E— 


i 

e— 


1 

s 

1 

}p 


e— 
o. 

ci 


E— 
O. 

ci 


e— 

Q. 

ci 


E— 
O. 

ci 


6— 

a. 

ci 


6- 
O. 

ci 


o. 
ci 


e— 
(J 


e— 
o. 
o 


6— 
& 

ci 


i 

CO 

1 


1 


f-^ 
ca. 

ci 


Q. 

o 


o. 
o 


E— 
O. 

O 


E— 
O. 

a 


o. 

o 


6- 
o. 

o 


o 


E— 
Q. 
O 


6— 
Q. 

ci 


CO 
1 








CO 




in 


CO 




oo 


05 






CM 


CO 




to 


CO 




OO 


OS 




CM 


83 


?3 










83 







[0 0 6 2] [%2] 



-7- 



(8) 



13 



2001-335978 

14 



t 



I 



I 



si 



ii 



ii 



i 



s 



I 



V 

I 



S3 



2il 



1 



§ 



1 



i i 



S S R ^ 



g 



I 



i 



i 



SB 



1 



i§ 



S 



i 



1 



1 



1 1 



illliiiillli 



.1 



I 



iiiii 



Ci CL 



iili 



P 6= 

ci & ci 
d ci o 



i 



'5 



11 



ci 
ci 



J? 



10 0 6 3] 



t«3l 



-8- 



(9) #gg 2001-335978 

16 



























*^ 
























m 






CM 
CM 

oo 




CO 

c> 




LO 
CM 
OO 

<Z> 




CO 
CM 
OO 

<=> 




OO 

oo 




<=> 

CM 
OO 

<=> 




CO 
CD 




OO 
C=J 
03 

CD 




CD 

55 

CD 




<=> 




cn> 

CD 




CD 

cx> 

CO 


^\ 


IG 
0i 




lO 




CO 
LO 

G> 




LO 




CO 

oo 
in 




oo 
in 

CD 




CO 

oo 

LO 

<=> 




OO 
CO 

<z> 




in 

CO 
CD 




CO 
CO 
CD 




CO 

c> 




:5 

CO 
CD' 




in 

CO 


IP 

CM 

m 


"o 

& 




LO 

«=> 




CO 
CM 

in 

<=) 

<=> 




in 

<C? 
<=> 




CO 
C=> 
CD 




CM 
CD 




CO 
LO 
CM 
CD 

CD 




LO 

o 

<=> 




CD* 


!^ 
\<=^ 




c> 

CO 

o 

CD 




CO 
CD 

C5 




CO 
CO 

CO 
CO 

CD 


e 

•XT 




Oi 

ITS 
CM 




CO 

in 

CM 




cr> 




OO 

o 

CM 




CO 
CM 




CM 




CO 

CM 




CM 
CM 




OO 
<=> 

CM 




t— 
OO 




C=> 
CO 




CO 




o 




<=:> 




CO 

o 
c=> 




CO 
CO 

c> 




03 

in 

CO 
<CD 

O) 




CO 

c=> 

CD 




C=> 
CM 
<=> 

CD 




C33 
CO 

CD 

G> 




CD 
CO 

o 
o 




in 

CJJ 
CO 
CD 

CD 




CO 

in 

CO 

o 

CD 




CO 
CO 
CO 

<o* 




CO 
CO 
CO 

o 

CD 


% 


"s 




LD 




in 

CO 




LO 
CO 




CM 
CM 




03 




CD 
t— 




■<r 

cn 
in 




CO 
CD 




CO 




C3 
O 
CM 




CD 
CO 

<o 




CO 


Si 


£^ 


1 


CO 


O 
CO 






CO 


o 

CO 


c:=> 

CO 


CD 


CD 


CD 
LO 


C=> 
CM 


CD 
CM 


CD 
CO 


C35 


C3 


o 

LO 


CD 
LO 


CD 
CO 


cr> 

CO 


O 
CO 


cr> 

CM 


CO 
CM 


CD 


CD 


i 


p 




t— 

CVI 








c» 

CO 








OO 




CM 








CO 
CO 








CO 








in 












T 


-i 


oo 




















CM 

I 

oo 


-g 




la 












1 


SP 










CQ 




i 




















CO 




















CD -O 




o 




O 












o 




CD 




CD 




cz> 




C3? 




C=> 




CD 




CD 


M 


CD 




CM 

cm' 




OO 
CM 




cm' 




CO 
CM 




CM 
CM 




CM 

cm' 








o 




<=5 




CM 
















LO 








«o 

£>^ 




CO 
03 




CM 




CM 

cm" 




CO 

-"^ 
cm' 




CO 




TO 

CO 




OO 
CO 

od 




OO 
CM 

CO 




OO 




\ 






oo 




CO 

CO 




OO 




CD 
CM 




c=> 
oo 




CM 




oo 

CM- 




CO 
CO 

c^i 




CD 

in 

CM 




LO 
CO 

CM 




CM 
CM 

CM 




OO 
CSS 








Si 




in 


OS 




s 

CO 
CM 


CM 
C> 

S 

CO 
o* 


CO 
CM 


CM 


CO 

ci 




i 


CD 
CO 


z 

LO 

T*. 

CD 


Is 

% 

CD 

& 


u- 


g 


CO 
CO 

c> 

CD 

CJ^ 

C_P 


, . 

oo 
o> 


SB 






K 

V 

+^ 




CO 
OJ 


o> 

CM 


t— 
CM 
CM 


CO 

CM 


CO 

CM 


t- 
oo 

CM 




<=> 
CO 
CM 


c5 


i 


CD 
CO 


CO 


oo 

CD 
CM 


CO 
CO 
CM 


CO 
CM 


CO 
CM 


oo 

CM 


CO 
CD 
CO 


C33 




CO 
CO 


OO 
CO 


in 

CM 






□o 
o 

CD 


OD 
OO 


r- 

co 


OO 






oo 


CD 


o 

CD 


CM 
CM 


in 


CO 
CM 
t- 


CO 
OS 
OO 


c» 
oo 
cn 


<=> 
05 
03 


CO 
CM 


<=> 
CM 
CM 


CO 
OO 


OO 


oo 
oo 


o* 
oo 


tr— 

OO 
t— 


LO 
LO 

c» 


CO 


1^ 




CM 
C£> 


CO 
C3 


o 


o 


CO 

CO 


CM 
CO 

CD 


s 

C=) 


OO 

CD 


CD 


CO 

CD 


o 


in 


cB 

CD 


^ 


O 


CM 
CD 


03 
OO 

o» 


en 
oo 

o> 


CM 
CO 

o 


CM 
CO 

CO 


CO 

<=> 


03 
CO 

o 


OO 
CO 

G> 


oo 
o 




CO 


CM 
CO 


CO 
CO 




LO 
CO 


CD 
CO 


t— 
CO 


CO 
CO 


CT? 
CO 


CD 


^- 


CM 


CO 




LO 


CO 


t— 


oo 


03 


o 
oo 


oo 


CM 
OO 







10 0 6 4] [«4] 




-9- 




(10) 2001-335978 
17 18 



m # 


■i4 ^ ^ 


M i& m. 


n 
s 
% 








c> 




oo 




uo 

CO 




CD 
CO 




o 

lO 
CO 




to 

CO 




lO 
CO 




to 




CO 
to 




CO 




CO 
CO 




oo 

lO 


B\ 

)^ 

CD 


M 

©1 




CO 
CO 
lO 

c> 




CO 
LO 

<=> 




CD 
CM 
lO 

CO 




CM 
CO 
lO 

c> 




CM 
CO 
lO 

<o 




CO 
CO 

to 
<o 




t~- 

CO 
CO 

CD 




CM 

oo 




oo 
oo 

CD 




CM 

oo 

G> 




CO 
CM 

oo 

CO 




CM 
CM 

oo 
o> 


CM 

g 

E— 


1 




CM 
CO 

to 
o> 

<=> 




oa 

o 

<=> 




CO 

o 




CO 

CM 
CO 

c> 




CO 

co 

CO 
CD 




CO 
CO 

CO 
<o 

<o 




<o 

CD 




CO 




OS 

22 
o 

o 




t— 

CO 

CO 

CD 




CD 
CO 
CO 

o 




CO 
03 
CM 

«o 
<o' 






oa 




CO 
CM 




CM 
CM 




cvi 




CO 

oo 




CO 




LD 

CO 
cm' 




cvi 




02 




CO 




oc 
to 




CM 


!^ 

CM 
■PI 

IS 


o 




CO 
CM 




CO 

c— 

CO 

o 

<=> 




CO 

o 

CO 




CO 

CD 

CO 




CM 

oo 

CM 
CD 

CD 




CM 

to 

CM 
CD 

CD 




CM 
LO 

CD 

C3 




t— 
to 

CO 
CO 




CO 

o 

CO 




t— 

CM 

o 

CO 




oo 

CO 
CD 

CO 




CO 

CO 






CO 




CT> 
CO 
CM 




CT3 
CO 




OD 
CO 

«o 




oo 
in 
o> 

o 




92 

iO 
oo 

o> 




CO 




tr- 
io 

t— 




CO 
CO 
lO 




CO 
lO 

"*r 




CO 

CO 




CO 




o 


to 


CO 


<o 

CO 


o 

CO 


CO 
CO 


CO 


CD 


CD 


CD 
CO 


CD 
CO 


CO 
CO 


CD 
LO 


CO 

to 


<o 

CM 


CD 
CM 


CO 
CO 


CO 

CO 


CO 


CO 


CO 
CO 


CO 
CO 


CO 


eo 


i 


1 ^ 




c— 

CM 




CO 
CO 




Od 

CO 




CO 








to 




CM 




CO 
CO 




eo 

oo 




CM 








in 


» 1 


! 


=^ -s $ 

7 

" s 


t s ^ 




~ e 




CIS 












CD> 




CD 




CD 








C5 












<o> 




<o> 


= 1 








a> 
<=> 




CO 

o> 




OO 
CD 




oo 

CO 




oo 

CO 




ci 




CO 
CM 




oo 

CM 




CO 

cm' 




r— 
CM 




cm' 






CD 
CO 

CM 




oo 

IT) 




cr> 

CM 

t-^ 




CO 

CO 
03 




CD 




r-— 

CM 




lO 
CO 

cm' 




CO 




CD 
CO 




CO 

o6 




CD 




CO 






oo 

c» 




<z> 

CO 
CM 




CO 

cm' 




CM 

CO 




CM 




CM 




oo 
oo 




LO 

CM 




oo 

CO 
CM 




CM 

CM 

CM* 




§ 

CM 




CM 




*s « 

z ^ ^ \. \. \ -a 
CO « « bo bo bo \ 

i-acooo<r— .-.o 
— t \ OJ . . .OS ~ 

.. z.. bo .6flCMO<=> .cabo 
£fc) as ^ ^ "uT 


"e 

■o "ta t3 

LOCO n^tkObfibO 

ioe=e:eco^coco e 

. ^ oo ^ UO ^ to CM -• 

,.z T!"t£'~^'tioifScM'ocMai^ 
CO ^ ^ 

^cMogcj^cgcogc4_^ 

>^ b. CO O 


K 

V 

*^ 

s 
>^ 




CM 
CM 


Ir- 
es 
CvJ 


CO 
CO 


LO 
CM 

CO 


03 
CO 
CO 


en 

CM 


CO 


CO 
LO 
CM 


LO 
lO 
CM 




CO 

S3 


CO 
CO 


CO 
CM 


to 


CM 


<o 

^ 


oo 


CO 
CO 
CO 


oo 

lO 
CM 


CO 
CM 


CD 
CD 
CO 


«o> 

CO 
CO 


©3 

CO 

CM 


CO 
CM 






00 


oo 

CM 


o 
t— 


oo 


oo 
OO 


CM 
CO 
C3 


CO 

t— 


CO 

to 
o 


CO 

o 




i 


CO 


LO 


oo 


CO 
lO 

t— 


CO 

CO 

t— 


CD 

oo 


oo 

S5 


CM 

s 


LO 
CM 
CD 


CO 

t— > 


cn 
t— 


to 

03 


CO 


108: J 


c=> 


oo 

<=> 




o 

LO 


CO 

o 


CM 
CO 

CO 


o 


CO 
CD 


OO 

o 


C3 

oo 

CD 


CO 

CX) 

CD 


cn 

CO 


CO 
OO 


cn 
oo 


CO 

C5 


CM 
CO 

<o 


03 
IO 

o> 


<^ 

G) 




o 
t— 


<=> 
t— 


C33 
CO 

O) 


cn 
oo 


CO 
CO 

CO 




in 
oo 




S5 




OS 

oo 




















OS 
C3» 


CO 


CD 


CM 
CD 


CO 
CD 


s 


in 


CO 




oo 



[0 0 6 51 
[*5l 



-10- 



(11) 



19 



m ^ 


±J S 


m 






CO 




oo 

C3 
CM 




CO 




o 
CO 




t— 

30 
CM 




CO 


tllTfl 




CO 
CO 
CT3 

c> 




CM 
CD 

<=> 




C5 
CM 

o> 




CO 
CM 
03 








CO 
03 

<=> 


cvi 


B 
O 




oo 

o 




CO 

<=> 
o 




o 

CD 
CO 

o 
o 




o 
oo 

CO 




CO 

o 

o 




CO 

oo 

CM 
CO 

<=> 


1b 
-o 




cx> 
cvi 




oo 
o 

cm' 




c~ 
oo 




CM 

oo 




<=> 

CO 




t— 

CO 


!^ 


B 
O 




cr> 

CM 

CO 

o 




CO 
LO 

<z> 

CZ3 




ir> 
o 

c:> 




o* 




CO 
C3 

CIS 




iO 
t— 

CO 
CO 

<=> 


T3 




t— 

CO 

cvi 




CD 




t— 

CO 

t-. 




oo 

CD 




CM 
CO 




lO 

CM 




o> 

CO 


o 
CO 


o 

CM 


O 
lO 


o 

LO 


CM 


CM 












m - 




t— 

CM 




CO 
CO 




OO 
CO 




CO 

xr 








lO 


m m 
& 1 


«^ -i oo e 

CO . \ 

CO ■ — ' 


m 
@ 


















<=> 










CD ^ 




c— 

CO 




OO 
CO 




CO 




oo 

CO 




□o 

CO 




CO 






CT3 
CM 

CM 




CO 




CM 

CO 




CO 

oo 




CO 
CO 

oS 




CO 

o> 






ir> 

CM 




CM 




^ 

CM 
cvi 




oo 

CM 




CO 




CO 

c— 




m 


'e 

•o -a -o 

oo n be bo be bO ^ 
'^S2Z600COt>-03 G 
. ^C>-Oi — (OCMlTS ^ 
^ ""-v. oa - . . . e«» — 

2=.. bc .etoGococoobfi 

CO CO 
CMCD03La-CMCOC0CM 

— ' ' ^ 3 

X a:> u. s 

ti- CJ> CJ 


K 

V 

Q 
)^ 




CO 


lO 

to 

CO 


o 

CO 


CO 
CM 


LO 
CM 


CO 

t— 

CO 


OO 
CO 


CM 
CO 


CO 
CO 


CO 
CO 
CO 


oo 
^ 


CO 
CM 


1^1 


oo 

CO 

oo 


CO 
LO 


oo 
t— 
t— 


CO 

in 

CM 


CM 


o 
t— 


03 
03 
CO 


CM 

oo 


lO 
oo 


o 
cr> 


I>- 
c— 
<=> 


oo 




o 

CD 


o> 
oo 

o 


CO 

<=> 


CM 
CO 

o 


cr> 


OO 

o 


OO 


CO 
CO 

C5 


CO 
CD 

o 


03 
CO 

«=> 


C3 
I?— 

<=> 


•-^ 

CO 

o 












CO 




LO 


CO 




OO 


OS 


<=> 

CM 



70 



20 



30 



40 



001-335978 

20 

[0 0 6 6] 

{^m<r>^^\ *%?qi-J;l9. v^^iB^o^^t- 
^Oig^ ^ # tr^aiK «r ffl V ^ -CKSfef -5. tCl&^-t- * NOx 

[1121 XO^aHf^Tig^^'^^jftSO^fb^l- 
3 : mim.nwmm±^^>-f. 

5 : ilv»3i^p, 
7 : ±fflid:ttiP, 
9 : NOx «":^ift)S?H^efi. 



2 : ^aJK 
4 

6 : TWRtitSP 

8 : wsmm.^m. 

10 : SlT^fll 



-11- 



(12) 



2001-335978 



[HI] 



J 5 ^8 



^ f ^8 ^ 8^ 




[1121 



6 60 




20 



^SNo. 49-60 



468 

Tijee(g/dra3) 



10 



12 



(72)f|?g^ Ttt IE 



(72) nw* iftia is-tt 

mmfRBHSEff ti 6 T S 1 * 1 -f- HgK 

F 5' - A (##) 4K053 PA09 PA12 PA13 PA14 PA18 
RA13 RA16 RA17 SA06 TA16 
XA24 YA03 YA04 



-12- 



